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Background: Regeneration of functional endothelium is critical in maintaining the patency of coronary stents. Restoration of a functional 
endothelial barrier is a major requirement to preventing late stent thrombosis; furthermore, intact endothelium protects against progression of 
atherosclerotic plaque. To enhance endothelial repair in such settings, we are proposing a novel method for delivering cell therapy to the vascular 
wall using ultrasound-generated acoustic radiation force (RF). 
Methods: Fluorescently labeled mesenchymal stem cells (MSCs, zeta potential -23.2 mV) were exposed in suspension to cationic lipid 
microbubbles (MB, zeta +55.2 mV) or negatively charged control MB (zeta -10 mV), allowing for electrostatic MB:cell coating. MB:cell association 
was quantified by flow cytometry and verified by microscopy. The principle was tested first in vitro in a PVC tube under flow conditions (0.5Pa shear 
stress), with ultrasound (5 MHz, 1.2 MPa, 20% duty cycle) applied perpendicular to the direction of flow. In vivo testing was then performed in 
rabbits following balloon injury to the abdominal aorta, using an intravascular probe (1.7 MHz) to deliver RF to cell:MB complexes injected upstream 
of the injured segment. 
Results: When RF was applied on MSCs passing through the PVC vessel phantom, arrest of 30±4 of cells was observed when cationic MB were used 
(n=6), while no cell marginalization was present when cells pre-mixed with negatively charged control MB were perfused. The effect was maximal 
when the ratio of MSC:MB mixed together in suspension was 1:40, resulting in 88±5% of MSCs covered by MB, with an average of 7±1 MB/cell 
(n=6). Preliminary in vivo histological results obtained at 20 minutes following cell delivery indicate that a density of 3±1 MSC/mm2 was achieved 
on the endoluminal surface of the RF-treated rabbit aortas, while no significant MSC adhesion occurred in the control area exposed to MSC only 
(n=2). 
Conclusions: Acoustic RF can be used to control and direct targeted endoluminal cellular paving in a denuded arterial segment. Our data suggest 
that this strategy may ultimately enhance cell-based vascular re-endothelialization, and therefore warrants further study.
